Function GST (S 1 , S 2 , …, S n ):
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for :
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Actualize the tree T with the suffix 
11.
where w Li represents a word with length L with
12. for w j in W L :
13. traverse the branch with path label w j from the root in generalized suffix tree to determine in which sequences w j occurs and how many times -14. for :
15.
for : for :
16.

end function
21.
end function
Output: Pairwise genetic distance matrix
Data Representation
Phylogenetic relationships were visualized through the representation of the data (genetic distance matrixes) in a dendrogram, through neighbor joining trees obtained generated using MEGA -version 4 (Tamura et al. 2007 ), or in a multidimensional scaling plot, using MDS -2 D, generated on PERMAP -version 11.8 (Heady and Lucas 1997) .
Sequences
The algorithm was tested in 4 training sets of complete mtDNA sequences: (i) 29 from different families of primates (Table 1) (ii) 22 from Pan paniscus (Table 2 ) (iii) 10 from Pan troglodytes (Table 3 ) and (iv) 104 from Homo sapiens, comprising representatives of all major haplogroups (Table 4) . 
RESULTS
Phylogenetic reconstructions
The developed algorithm was tested in different data sets of mtDNA sequences.
The first test used a data set with 29 complete primate mtDNA sequences representing genomes of different families, ranging from 15467bp to 17036bp long. Taking into account these lengths, we determined L=8, as explained in the System and Methods section (Figure 1 A) ; this value allowed very fast runs, while still producing a genetic distance matrix in agreement with consensus primate phylogeny ( Figure 2, http://tolweb.org/Primates/15963).
In order to confirm that the algorithm was also able to produce phylogenetically reliable results with closely related sequences we tested mtDNA sequences from the same species, in which the sequence length is much more homogeneous ( Genetic distance matrix was generated as described in System and Methods section, using 8-words. A, B and C are three diferent groups of bonobos. The nomenclature is in agreement with (Zsurka et al. 2010 ). Genetic distance matrix was generated as described in System and Methods section, using 8-words. The nomenclature is in agreement with (Stone et al. 2010 ). comprising representatives of all major haplogroups. Genetic distance matrix was generated as described in System and Methods section, using 8-words. The labels contain a numerical identification for each sequence and the haplogroup classification (see Table 4 ). representatives of primate families. Genetic distance matrix was generated as described in System and Methods section, using 8-words. Our approach is performed in a single step, being the optimal window's length, 8bp, computed by our algorithm. 
Running time
